Pivotal role of high-mobility group box 1 (HMGB1) signaling pathways in glioma development and progression.
Human gliomas represent the most common type of intracranial tumors, with highest morbidity and mortality. They are characterized by excessive invasiveness and cell proliferation while their unclear boundaries predispose to tumor recurrence soon after conventional treatment. Elucidation of the molecular mechanisms implicated in their development and/or treatment resistance is highly demanded. The high-mobility group box 1 (HMGB1) protein, a highly conserved nuclear protein that functions as a chromatin-binding factor, facilitating nucleosome stabilization and regulating gene transcription, has been implicated in glioma formation and progression. Extracellular released HMGB1 binds to high-affinity receptors, including the receptor for advanced glycation end-products (RAGE) and toll-like receptor (TLR)-2, TLR-4, and TLR-9. Upon receptor binding, HMGB1 triggers the activation of key signaling pathways and immune responses, involved in the regulation of cell growth, differentiation, motility, and apoptosis. Based on the type of receptor and/or cell, HMGB1 is capable to promote oncogenesis or suppress tumor growth, thus affecting treatment efficacy. Herein, we discuss recent evidence implicating HMGB1 in glioma cell differentiation, proliferation, and metastasis with both clinical and prognostic significance. In addition, potential therapeutic approaches to target this protein in order to reduce chemoresistance of glioma cells are also addressed.